H11% %6 B 2 4 T iR o Vol. 11 No. 6
2020 4¢3 H Journal of Food Safety and Quality Mar. , 2020

Fr— tpEa!  RED, ¢ &M & xS 5k #
Fox! RS AY ke
(1 db B T RE2RE R, dbat 100144; 2. FEKRIEGFFE B Al A b 58K 7 5 i 28 P il B s SR &,
dba 100141; 3. FiFEHERFK =S4, B 201306; 4. FHRFEBEHERFE M, i 201306;
5. ERCEERZEIL T &SI IF LR AR .0, et 100048)

W OE: BRI EE TR A K A R k. R BB G AR R B L5
WAL RS . 7€ Randle BERIILRE T, PR IAE B 10 OUHE B Al T A B A TR B i, AIEA TR LR
Wzt i, R DLAb)E s d b A% B g BT RE AR, AR Ve B S 10 0 WA DX 40 RE 4 v, Ao th IR =2
1 nmol/L, BEOFH4 B E 96.6%, AHX AR HEN 2 (relative standard deviation, RSD)} 5.1%., £ X Fh XI5
R SR ARSI 5 10 ARG L SRR 5, AS(SURT L FH A i 2 AR > v, 3 ) DA P T At 2 i L A2 B
BRI

KB K Bk Bhes T SR FHBT

Determination of manganese ion in drinking water by microelectrode
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ABSTRACT: Objective To establish a method for the determination of manganese in drinking water based on
microelectrode. Methods The sensor was fabricated by traditional integrated circuit technology. On the basis of
Randle model, the equivalent circuit analysis of the working circuit of the micro interdigital electrode was carried out
to optimize the structure of the micro interdigital electrode. Results After optimization, the impedance of
interdigital electrode sensor was reduced, the discrimination of low concentration manganese ion solution was
improved. The detection limit was as low as 1 nmol/L, the average recovery rate was 96.6% and the relative standard
deviation (RSD) was 5.1%. Conclusion This detection method based on interdigital electrode sensor has

advantages of low cost and high sensitivity. It can be used not only in the detection of manganese ion, but also in the
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electrochemical quick detection of other foods.
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Fig.1 Scheme of preparation and detection of interdigital electrode
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Fig.4 Impedance-frequency and phase-frequency curve of 5 um
interdigital electrode
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Fig.5 Equivalent circuit of interdigital electrode under impedance test
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Table 1 Results of manganese recovery test

FE ¥R B /(nmol/L) ISR BE /(nmol/L) B/ % SER ISR % RSD/% SOPH R /% RSD/%

1.13 88.4

1 0.910 91.0 90.9 2.7
0.934 93.4
199.0 99.5

200 199.8 99.9 99.6 0.2 96.6 5.1

201 99.5
1005.2 99.9

1000 1003.9 99.9 99.3 1.0

981.8 98.2
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